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On the quantized Noumi-Yamada systems
(Nagoya Hajime)
1
$A_{l}^{(1)}$ Painlev\’e ( ) [5] Weyl $\mathrm{P}\mathrm{o}\mathrm{i}\mathrm{s}^{\urcorner}\mathrm{s}\mathrm{o}\mathrm{n}$
. , Poisson
. Weyl [3]
[2]. Painlev\’e . $A_{l}^{(1)}$
$\backslash \mathrm{V}\mathrm{e}\mathrm{y}\mathrm{l}$ . Allr
Painlev\’e , $A_{l}^{(1)}$
. $l=2n+1$ $(n=1,2, . . . )$ , $\text{ }=2n$
. $\text{ }=2n+1$ Poisson
. Hamiltonian $\mathrm{L}\ \backslash ’$
.
2
$l=2,3$ , . . . , $\mathbb{C}$ $\mathcal{K}_{l}$
$f_{i}$ , $\alpha_{i}$ $(0\leq i\leq l)$ , (2. 1)
$[f_{i}, f_{i+1}]=h$ $(h\in \mathbb{C}, 0\leq i\leq l)$ , (2.2)
$[f_{i}, f_{j}]=0$ $(j\neq i -\pm 1)$ , $[f_{i}, \alpha_{j}]=0$ , [a $i$ , $\alpha_{j}$ ] $=0$ (2.3)
. , $\mathbb{Z}/(l+1)\mathbb{Z}$ .
Ore domain , Ore domain
.
2.1 $\mathcal{K}_{l}$ $\mathbb{C}- \mathrm{d}\mathrm{e}\mathrm{l}.\mathrm{i}\mathrm{v}\mathrm{a}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{n}$
(1) $l=2n$
$\partial f_{\dot{\mathrm{a}}}=f$i $( \sum f_{i+2,.-1})-( \sum f.i+2f.)f_{i}+\alpha_{i}$ , (2.4)
$1<r<n$ $1<r<n$
$\partial^{1}\alpha_{i}=0$ $(0\leq i\leq l)$ . (2.5)
(2) $l=2n+1$
$\partial f_{i}=f_{i}(\sum_{1\leq r\leq s\leq n}f_{i+2\mathrm{r}-1}f_{i+^{r}s}..))-$
(
$\sum_{1\leq r\leq s\leq n}f$.i4z$Tf_{i+2s+1}$ ) $f_{i}$
$+$
$( \frac{k}{2}-\sum_{1<\mathrm{r}<n}\alpha i+\underline{\circ}r)f_{i}+\alpha_{i}(\sum_{1<\uparrow\cdot<n}f_{i+2r})$ , (2.6)
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\mbox{\boldmath $\alpha$}i $=0$ $(0\leq i\leq l)$ (2.7)
’ $k=\alpha_{0}+\cdots+\alpha_{l}$ .
2.1 . ,
. $\partial f_{i}=$ [$H,$ $f$i] Hamiltonian $H\in \mathcal{K}_{l}$ well-defined .
$(f_{i}f_{j}.)$ $-\partial(f_{j}.f_{i}.)=\partial(f_{i})f_{j}+f_{i}.\partial(f_{j})-\partial(f_{j})f_{i}-f_{j}\partial(f_{i}.)$
$=[H,$ $f_{i}$ 1 $f_{j}+f_{i}[H, f_{g}]-$ [H, $f_{j}$ ] $f_{i}-f_{j}[H, f_{i}]$
$=[H, f_{i}f_{j}]-$ [H, $f_{j}f_{i}$ ] $=[H, [f_{i}, f_{j}]]=0$




2.2([2]) $\mathcal{K}_{l}$ $s_{0},$ $\ldots$ ) $Sl_{1}\pi$ :
si $(\alpha i)=-\alpha$i, $s_{i}(\alpha j)=\alpha j+\alpha$i $(j=i\pm 1)$ , si $(\alpha j)=\alpha$j $(j\neq i, \cdot i\pm 1)$ ,
$\mathrm{b}.i(f_{i})=f_{i}$ , $s_{i}(fj)=fj\pm 7$ $(j=.i\pm 1)$ , $s_{i}(fj)=fj$ $(j\neq i, i\pm 1)$ ,
$\pi(\alpha j)=\alpha j+1,$ $\pi(fj)=f_{j+1}$ . (2.8)
2.3 ([2]) so, . , . $s_{l},$ $\pi$ $A_{l}^{(1j}$ Weyl $\overline{W}=\langle s0, . . . s\iota, \pi\rangle$ .
, :
$s^{\frac{\circ}{i}}=1$ , $(s_{i}s_{j})^{3}=1$ $(j=i\pm 1)$ , $\pi^{l+1}=1$ , $7\Gamma si=s_{i+1}\pi$ . (2.9)
2.4 $\overline{\mathfrak{l}\prime 7^{\gamma}.}$ $\mathcal{K}_{l}$ derivation .
2.4 . ,
. ( .)
. Delnazule $\Delta_{i}$ $(i=0, \ldots, l)$ .
$\Delta$ i $( \varphi)=\frac{1}{\alpha_{i}}(s_{i}(\varphi)-\varphi)$ ( $\varphi\in \mathcal{K}$l). (2.10)
$\Delta_{i}$ .
$\Delta$ i $(\varphi\psi’)=\Delta$ i $(\varphi)\psi+s_{i}(\varphi)\Delta_{i}(\psi)$ $(\varphi, \psi\in \mathcal{K}\sim)$ , (2.11)
$\Delta$ i $(\alpha_{i})=-2,$ $\Delta$ i $(\alpha_{i\pm 1})=1$ , $\Delta$ i $(\alpha’j)=0$ $(j\neq i, i\pm 1)$ , (2.12)
$\Delta$ i $(f_{i})=0$ , $\Delta_{i}(fi\pm 1)$ $= \pm\frac{1}{f_{i}}$ , $\Delta$ i $(fj)=0$ $(j\neq i, i\pm 1)$ . (2.13)
2.4 . $j=0,$ $\ldots,$ $l$ , $F_{j}$ (2.4), (2.6) .
$s_{i}(f_{j})=s_{i}(\partial f_{j}.)$




. $\pi$ (2.14) $j=0$ :
$\Delta_{1}(F_{0})=\frac{1}{f_{1}}F_{1}\frac{1}{f_{1}}$ , $\Delta_{1}(F_{0})=-\frac{1}{f_{1}}F_{1}\frac{1}{f_{1}}$ , $\Delta$ i $(F_{0})=0(\cdot i\neq 1,\mathit{1})$ . (2.15)
, $\Delta_{1}(F_{0})=\frac{1}{f_{1}}F_{1}\frac{1}{f_{1}}$ . $l=2n$
$\Delta_{1}(F_{0})=\Delta$ 1 $(f0) \sum_{1\leq l\leq n}.f_{9\gamma-1}\vee-\sum_{1\leq\gamma\cdot\leq n}f_{2r}\Delta_{1}(f_{0}.)-\frac{\alpha_{1}}{f_{1}}\Delta_{1}(f_{0})-\Delta_{1}(h)f_{0}+\Delta_{1}(\alpha_{\mathrm{U}})$
$=- \frac{1}{f_{1}}\sum_{1\leq’\leq n}.f_{\underline{9}_{\Gamma-1}}+\sum_{1\leq r\leq n}f_{2r}\frac{1}{f_{1}}+\frac{\alpha_{1}}{f_{1}}\frac{1}{f_{1}}-\frac{1}{f_{1}}f_{0}+1$
$= \frac{1}{f_{1}}(f_{1}\sum_{1\leq\dagger\cdot\leq n}f_{\underline{\mathrm{o}}_{r}}-(,.\sum_{\leq l\leq n}.f_{2r-1}-f_{0})f_{1}+\alpha_{1})\frac{1}{f_{1}}$
$= \frac{1}{f_{1}}.F_{1}\frac{1}{f_{1}}$ .
$l=2\uparrow?+1$
$\Delta_{1}(F_{0})=\Delta_{1}(f_{0})\sum_{1\leq\uparrow’\leq s\leq n}f_{2r-}1f2s+s_{1}(f_{0})f_{1}\Delta_{1}(f2)-\Delta_{1}(\sum_{1\leq \mathrm{r}\leq s\leq \mathrm{l}},h_{\dagger}\cdot f\sim\circ_{s+1})$ .0
$-s_{1}( \sum_{1\leq \mathrm{r}\leq s\leq’\tau}f_{9}.rf_{2s+1})\Delta_{1}(f\mathrm{o})-\Delta_{1}(\alpha_{\underline{9}})f_{0}+s_{1}( \ovalbox{\tt\small REJECT}- \sum_{1\leq’\leq\tau\iota}.\alpha_{7}\underline{\Gamma’}\cdot)\Delta_{1}(f_{0})$
$+ \Delta_{1}(\alpha_{0})\sum_{1\leq 1\leq n}.f_{2r}+s_{1}(\alpha_{0})\Delta_{1}(\sum_{1\leq 7\leq rl}.f_{\sim}\mathrm{r}_{\mathrm{J}_{T}})$
$=- \frac{1}{f_{1}}\sum_{1\leq’\cdot\leq s\leq 7l}f_{2r-1}f_{2s}+(f_{0}-\frac{\alpha_{1}}{f_{1}})-\frac{1}{f_{1}}\sum_{1\leq \mathrm{r}\leq n}f_{\mathrm{o}\mathrm{o}_{r+1}}f_{0}$
$+ \sum_{1\leq r\leq s\leq n}f_{\underline{9}_{\uparrow}}.f_{-s+1},\frac{1}{f_{1}}.+\frac{\alpha_{1}}{f_{1}}\sum_{1\leq’\cdot\leq n}f_{9,.+1}.\sim\frac{1}{f_{1}}-f_{0}-(\frac{k^{\eta}}{2}-\sum_{1\leq r\leq n}\alpha_{\mu}9,. -\alpha_{1})\frac{1}{f_{1}}$
$+ \sum_{1\leq\prime\cdot\leq n}f_{-\lambda_{f}}\mathrm{r}$
. $+( \alpha_{0}+\alpha_{1})\frac{1}{f_{1}}$
$= \frac{1}{f_{1}}\{-(\sum_{1\leq r\leq s\leq n}f_{\underline{r}}\mathrm{r}r-1h_{s})f_{1}+f_{1}(\sum_{1\leq’\cdot\leq s\leq 1},f_{2r}f_{9_{\mathrm{S}+1}}\sim)+\alpha_{1}\sum_{1\leq r\cdot\leq n}f_{99_{1+1}}$.
$-( \sum_{1\leq 7\leq n}.f_{2\uparrow\cdot+1}f_{0})f_{1}+(\frac{k}{2}-\sum_{1\leq’\cdot\leq n}\alpha \mathit{2}\uparrow.+1)f_{1}+f_{1}(\sum_{1\leq r\cdot\leq n}f_{0_{r}}\sim)f_{1}.\}\frac{1}{f_{1}}$
$= \frac{1}{f_{1}}\{f_{1}(\sum_{1\leq r\leq s\leq’ 1}f_{2r}rf_{9_{S+1}}.)-(\sum_{2\leq r\leq s\leq\cap}f_{2,.-1}f_{2s})f_{1}-(\sum_{1\leq r\leq Jl}f_{\underline{9}}.,.+1f0)f_{1}$




, Hamiltonian , $h$ 0 ,
Hamiltonian IIanuiltonian . Hamiltonian
[5] , .
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$i=1,$ $\ldots,$ $l$ , $\varpi i$ $A_{l}$ $J\triangleright$ $i$ fundanlental weight .
$\varpi_{i}=\frac{1}{l+1}\{(l+1-i)\sum_{r\cdot=1}^{i}r\alpha,$ . $+i \sum_{r=i+1}^{l}(l+1-r)\alpha_{?}.\}$
$= \sum_{r=1}^{l}(\min\{\mathrm{i}, 7’\}-\frac{ir}{l+1}.)\alpha_{r}$ (2.16)
. $\varpi_{0}=0$
$1^{\urcorner}$ $A_{l}^{(1)}$ Dynkin , $\mathbb{Z}/(l+1)\mathbb{Z}$
. $j,$ $j\dashv-1,$ $\ldots,$ $j+m-1(m\leq l)$ $\Gamma$ , $\chi(Cj,m)$ .
$\chi$(q,’$n$ ) $=\varpi$j $-\varpi j+1$ $+\cdot$ . . $+(-1)m-1\varpi j+$ ’1-1. (2.17)
, $\Gamma$ $C^{\mathrm{t}}$ , $\lambda’(C’)$ .
$\chi(C’)=\sum_{j}\chi$(q, $m$ ,), (2.18)
$C$ ,
$d\in$ $\{1, . . . , l, l+1\}$ $.\mathrm{q}_{d}$ .
$S_{d}=$ { $I\acute{\mathrm{i}}\subset\{0,1,$ $\ldots,$ $l\}||$K $|=d,$
$\Gamma\backslash K=\sum_{j,rn_{\mathrm{J}}even}C_{\mathrm{j},m_{\mathit{3}}}’$ }. (2.19)
$c_{j,m}.,(m\leq l)$ ,
$f_{C_{j,m}^{r}}=f_{j}f_{j+}1^{\cdot}$ $\cdot$ . $f_{j+m-1}.$ . (2.20)




2.5 Hauliltonian $H$0 .
(1) $\mathit{1}=2$
$H_{0}=f_{0}.f_{1}f_{2}.+hf_{1}+ \sum_{K\in \mathrm{S}_{1}^{\mathrm{r}}}\lambda’$
(K$c$ ) $f_{K}$ . (2.22)
$l=2n,$ $??\geq 2$
$H_{0}= \sum_{K\in S_{3}}f.K+\sum_{K\in S_{1}}\chi$(K
$c$ ) $f_{K}$ . (2.23)
(2) $l=3$
$H_{0}=f_{0}f_{1}.f_{3}.f_{\underline{7}}.+ \frac{h}{2}(f_{0}.+f\underline,)(f_{1}-f_{3})+\sum_{K\in S_{2}}\chi$(K $c$ ) $f.K+( \sum_{i=1}^{3}(-1)^{-1}\varpi_{i})2$ (2.24)
$l=2’\iota+1,$ $\uparrow 7\geq 2$
$fI_{0}= \sum_{K\in S_{4}}f_{IC}+\sum_{I\mathrm{f}\in S_{2}}\chi$
(K $c$ ) $f_{K}+( \sum_{i=1}^{l}(-1)^{-1}\varpi_{i})2$ (2.25)
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$l=2??,$ $n$ \geq 2 $l=2n+1,$ $n$ \geq 2 , $l=2,3$
. $l=2,3$ $K\in\llcorner \mathrm{q}_{3)}.K$ \in s4 $fic$ .
2.6 $l=2n$ , (2.4), (2.5) .
fj $= \frac{1}{h}[H_{0}, f_{j}]+\delta_{j,0}k$ $(0\leq j\leq l)$ . (2.26)
$l=2n+1$ , (2.6), (2.7) .
fj $= \frac{1}{h}[H_{0}, f_{j}]-(-1)^{j}\frac{k}{2}f_{j}+\delta_{j,0}kg_{0}$ $(0\leq j\leq l)$ (2.27)
$go=f.0+f.\underline{\eta}+\cdots+f_{l-1}$ .
. $\cdot i=0,$ $\ldots,$ $l$ , $\mathbb{C}- \mathrm{d}\mathrm{e}\mathrm{r}\mathrm{i}\mathrm{v}\mathrm{a}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{n}\partial$i .
$\partial$
i $f_{j}=\delta$ij . (2.28)
, $\varphi\in \mathcal{K}_{l}$ .
$[\varphi, f_{j}]=h(|\partial_{j-1}-\partial_{j+1})\varphi$ . (2.29)
$[H0, f.j]$ . $A_{\sim}^{(1)}$, $A_{3}^{(1)}$ $[H_{0}, fj]$ , (2.26) (2.27)
.
$A_{\underline{9}}^{(1)}n(n\geq 2)$ . (2.23) , $\frac{1}{h}$ $[H_{0}, fj]$ .
$\frac{1}{h}[H_{\lceil\rfloor}, f_{j}]=(\partial_{j-1}-\partial_{j+1})H_{0}$
$= \sum_{\sim}f_{K}K\in S\circ(\Gamma\backslash \{j-1\})-\sum_{\ulcorner}fi_{\acute{1}}+\chi(\Gamma\backslash \{j-1\})K\in S_{\mathrm{J}}(\Gamma\backslash \{j+1\})-\chi$
(F $\backslash \{j$ $+1\}$ )
$=f_{j}$ $( \sum_{r=1}^{n}f_{j+}2r-1)-(\sum_{\mathrm{r}=1}^{n}f_{j+}2r)$D $-\varpi$j-1 $+2\varpi$j $-\varpi_{j+}1$
$=F_{j}-\delta$j,0k.






$(q;pjX)=(q_{1}, \ldots, q_{n} ; p_{1}, . . . , p_{n1}.x)$ (2.30)
.
$q_{j}=f_{\sim}\mathrm{o}_{j}$ , $p_{j}= \sum_{f=1}^{j}f_{2r-1}$ $(j=1, . . . , n)$ ,
$x=f_{0}+f_{1}+\cdots+fl.$ (2.31)
.
$f_{0}=x-. \sum_{\uparrow=1}^{n}q_{1}$. $-p_{n}$ , $f_{1}=p_{1}$ , $f_{9}\sim=q_{1}$ ,
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$f_{j-1}\underline{9}=p_{j}-$ pj-1, $f2j=qj$ $(j=2, \ldots, n)$ . (2.32)
.
[$.pi,$ $qj1=h\delta$ ij, $[q_{i}, qj]=[pi, pj1=" j, X]=[q_{i}, x]=0$ , (2.33)
$.i,$ $j=1,$ $\ldots,$ $n$ . Hamiltonian $H0$ $(q;pjX)$ $H$ .
.
$\partial qj=\frac{1}{h}$ [H, $q_{j}$ ], $\mathrm{c}^{r}\mathrm{I}pj=\frac{1}{h}$ [$H$ , $p$j], $\partial x=k$ , (2.34)
$j=1,$ . . , $7l$ .
$\mathrm{C}’\mathrm{a}\mathrm{s}\mathrm{e},$ $A$
1 (2.27)
$g_{0}= \frac{k}{2}.g_{0}$ , $g_{1}=. \frac{k}{2}.\mathrm{g}_{1}$ (2.35)
. $go=f_{0}+f_{2}+\cdots+f2n’$ $g_{1}=f_{1}+f_{3}.+\cdots+f_{\circ_{n+1}}.\sim$ . ,
f-.27 $=g_{0}f_{-r}\tau,$ , $f\tilde{.}$2 $r$ } $1$ $=g_{0}^{-1}f_{-r+1}’$, $(r=0,1, \ldots, n)$ , (2.36)
$\partial\overline{f}_{j}=\frac{1}{h}$ [H0, $\tilde{f_{j}}$ ] $+\delta_{\gamma,0g_{\mathrm{U}}^{\sim}}^{\tau_{J}}$ $(j=0,1, \ldots \mathrm{I}2t1+1)$ . (2.37)
.
$(q;pjX)=(q_{1}, \ldots, q_{n} ; p_{1}, . . . , p_{n} ; x_{0}, \cdot x_{1}’)$ (2.38)
.
$q_{j}=g_{0}f_{j)}\underline{9}$ $p_{j}=g_{0}^{-1},. \sum_{=1}^{j}f\underline{\circ}_{r-1}$ $(j=1_{\}}\ldots, n)$ ,
$.\iota_{0}.=g_{0}=f_{0}+f\underline,+\cdot$ . . $+f2n$ ) $x_{1}’=g_{1}=f_{1}+f_{3}+\cdots+f$.2 $n+1.$ (2.39)
.
$f_{0}=x_{0}-x_{0}^{-1} \sum_{\tau\cdot=1}^{\mathrm{n}}q_{f}$ , $f_{1}=x_{0}p_{1,}$ $f_{2}=x_{0}^{-1}q_{1,}$
$f_{\underline{?}j-1}=x_{0}$ ($p_{j}-$ pj-1) $)$ $f_{2j}.=x_{0}^{-1}$ qj $(j=2, \ldots, n)$ . (2.40)
.
$\mathrm{k}i,$ $q_{j}]=h\delta_{ij}$ , $[q_{i)}q_{j}]=\mathrm{p}_{i},$ $p_{j}]=0$ ,
$[p_{i}, x_{0}.]=[q_{i}, x_{0}]=\mathrm{b}_{i},$ $\cdot x_{1}]=[q_{i}, x_{1}]=[x0, x_{1}]=0$ , (2.41)
$i,$ $j=1,$ $\ldots,$ $n$ . Hamiltonian $H_{0}$ $(q;p;x)$ $H$ ,
, .
$\partial qj=\frac{1}{h}$ [H, $q_{j}$ ], $\partial pj=\frac{1}{h}$ [H, $p_{j}$ ], $\partial$ x$0= \frac{k}{2}.x_{0}$ , $\partial$x $1= \frac{k}{2}.x_{1}$ , (2.42)
$j=1_{\rangle}\ldots$ , $n$ .
.
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2.7(1) $l=2n$ , $(q;p\}. x))H$ Heisenberg
:
$\partial qj=\frac{1}{h}[H, q_{j}]$ , $\partial pj=\frac{1}{h}[H, p_{j}]$ , $\partial x=k$ , (2.43)
$j=1,$ $\ldots,$ $n$ .
(2) $l=2n+1$ , $(q;p;x),$ $H$ Heisenberg
:
$\partial qj=\frac{1}{h}[H, q_{j}]$ , $\partial pj=\frac{1}{h}$ [ $H,$ $p$j], $\partial$x $0= \frac{k}{2}.x_{0}$ , $\partial$x $1= \frac{k}{2}..x$ 1, (2.44)
$j=1,$ $\ldots,$ $n$ .
2.4 $\mathrm{H}_{\mathrm{d}1}^{l}$niltonian
Hamiltonian $H_{1},$ $\ldots,$ $H_{l}$ .
$H_{j}:=\pi$(Hj-1). (2.45)
, Hamiltonian $W$ . $\neq \mathit{3}$
. .
2.8 Weyl , Hamiltonian .
(1) $l=2n$
$s_{i}(H_{j})=H_{j}+\delta$ij $k \frac{\alpha_{j}}{f_{j}}$ $(i, j=0, . . . , l)$ . (2.46)
(2) $l=2?\mathrm{z}+1$
$s_{i}(H_{j})=H_{j}+\delta$ij $k \frac{a_{j}}{f_{j}}.g_{j}$ $(.i, j=0, . . . , l)$ (2.d7)
$gj$ $\mathbb{Z}/2\mathbb{Z}$ .
, $\pi$ , $j=0$ . $A_{A}^{(1)}$’ $A_{3}^{(\mathfrak{y}}$ , $\Delta_{i}(f\mathrm{f}_{0})$
, (2.46) (2.47) . $A_{2\mathrm{n}}^{(\mathrm{l})}(n\geq 2)$ , $\Delta_{i}$ (H0) .
$\Delta$i $( \sum_{K\in 6_{3}}.f_{\mathrm{A}’}+,\sum_{\mathrm{A}\in S_{1}}\chi$(K $c$ ) $f_{K})$
$=$ $\Delta_{i}$ $(f_{i-} 1f_{i}f_{i+1}.)+ \Delta_{i}(f_{i}f_{i+1}\sum_{\mathrm{r}=1}^{n-1}f_{i+}2,,)+\Delta_{i}(f_{i+1}.\sum_{1\leq t\leq s\leq n-1}f_{i+2r}.f_{i+2s+1)}$
.
$+ \Delta_{i}(\sum_{r=1}^{n-1}f_{i+2r+1}f_{i-1}f_{i})+\Delta_{i}(\sum_{1\leq r\leq s\leq n-1}f_{i+2r}f_{i+2s+1}f_{i-1})$
$+ \sum_{K\in S_{1}}\Delta$ i $( \lambda’(I_{1}^{\nearrow c}))f_{K}.+s_{j}(\chi(\Gamma\backslash \{i+1\}))\frac{1}{f_{i}}-s_{i}(\lambda’(\Gamma\backslash \{i-1\}))\frac{1}{f_{i}}$.
$=$ $(-f_{i+1}+f_{i-} 1- \frac{\alpha_{i}}{f_{i}}.)+.\sum_{\uparrow=1}^{n-1}f_{i}$ 12$r+ \frac{1}{f_{i}}$ $\sum$ ,
$f_{i+2r}f_{i+2s+1}- \sum_{f=1}^{n-1}f_{i+r+1}9\sim$
$1\leq r\leq s\leq \mathfrak{n}-$
-
$\sum_{1\leq r\leq s\leq \mathrm{n}-1}f_{i+2}$
,. $f_{i+2s+1} \frac{1}{f_{i}}+(\lambda’(\Gamma\backslash \{.i+1\})+\alpha_{i})\frac{1}{f_{i}}.-$ ( $\chi$ (F $\backslash \{i$ $-1\})-\alpha_{i}$ ) $\frac{1}{f_{i}}$
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$+. \sum_{1=[perp]}^{2n}(-1)^{r-1}f_{i+}\gamma$ .
$=$ $\frac{a_{i}}{f_{i}}+(\varpi_{i-1}-2\varpi_{i}+\varpi_{i+1})\frac{1}{f_{i}}.=\frac{\alpha_{i}}{f_{i}}+(\alpha_{i}+\delta_{i,0}$ $\frac{1}{f_{i}}.=\delta_{i_{\mathrm{J}}0}k\frac{1}{f_{i}}$ .
(2.46) . $A_{\underline{\eta}}^{(1)}n+1(n\geq 2)$ .
2.8 , Weyl , Hamiltonian
.
2.9 (1) $\mathrm{A}_{9,\sim}^{(1)}n(\mathit{1}=2n)$ (1) , $j=0,$ $\ldots,$ $2\uparrow \mathrm{z}$ , .
$l(_{J+1}-H_{j}$ $=k,. \sum_{=1}^{\mathrm{f}1}f_{j+2\mathrm{r}}.-\frac{nk}{2n+1}.x$ (2.48)
$x=f\mathrm{o}+f_{1}+\cdot$ . . $+f_{2n}$ .
(2) $A_{\sim}^{(1)}\tau_{J}n’ 1$ $(l=2n+1)$ , $j=0,$ $\ldots,$ $2n+1$ , .
$H_{j- 1} \dashv-H_{J}\cdot=k.\sum_{1\leq 1\leq s\leq n}^{n}f_{j+}$
.
$2y.f_{j+2s+1}- \frac{\uparrow\tau k}{2n+1}.\sum_{K\in 5_{2}’}f_{K}+(-1)^{j}\frac{k^{n}}{4}\sum_{i=0}^{l}(-1)^{i}\alpha_{i}$ . (2.49)
. $l=2,3$ , . $l=2n$ $(l=2n, n\geq 2)$ ,
.
$H_{0}= \sum_{K\in 5_{3}}.f_{K}+\sum_{i=0}^{\eta_{Jl}}.\lambda’$ ({i} $c$ ) $f_{i}$ , (2.50)
$H_{1}= \sum_{K\in S_{3}}.f_{K}+\sum_{i=0}^{\underline{0}_{n}}\pi$( $\chi(\{.i-1\}^{c})f_{i}$ . (2.51)
$H_{1}-H_{0}= \sum_{i=1\mathrm{J}}^{2\iota}’(\pi(:\dot{\{}(\{i-1\}^{c})-\chi(\{i\}^{\mathrm{c}}))f_{i}$ (2.52)
. $\pi(\chi(\{i-1\}^{c})-\chi(\{.i\}^{c})$ ,
$\pi(\lambda’(\{i-1\}^{c})-\chi(\{i\}^{\mathrm{c}})=\{$ $, \frac{-nk}{\frac{(n+1)k\wedge n+1}{2n+1}}$.
( $i\neq 0,$ $i=\mathrm{e}\mathrm{v}$en)
( $i=0$ or $i=$ 0dd)
(2.53)
. ,
$H_{1}-H_{0}=. \sum_{i=0}^{2n}\frac{-nk^{n}}{2n+1}f_{i}+\sum_{r=1}^{n}kf_{2r}=k\sum_{r=1}^{n}f_{j+2\mathrm{r}}-\frac{?\iota k}{2n+1}.x$ (2.54)





$f_{i},$ $q_{i},$ $\epsilon$ i, $t$ $(0\leq i\leq l)$ , (3.1)
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$[f:, f_{i+1}]=[f_{\dot{\mathrm{r}}\prime}.q_{i+1}]=[q_{i}, f_{i}]=h$ $(h\in \mathbb{C})$ , (3.2)
$[f_{i:} f_{j}]=0$ $(j\neq i\pm 1)$ , (3.3)






















$A_{l}[_{\sim}^{-/}]$ $\mathbb{C}$-derivation $\partial$z $(z)=1$
3.2 $A\iota$ $\mathbb{C}$-derivation $\partial$t
$5z\partial$. -L , $\partial_{t}-B$ ] $=0$ , (3.9)
. , $\partial_{t}$ $f_{i}$. . , $\mathit{1}=2n$





. $\alpha_{0}=1-\epsilon_{1}+\epsilon_{0},$ $\alpha_{i}=\epsilon_{i}-\epsilon_{i+1}(1\leq i\leq l)$ $k=1$ .
. (3.9) .
$\epsilon iqi=q_{i}\epsilon_{i}$ , (3.12)
$f_{i}-fi+1=qi-qi+2$ , (3.13)
$\partial_{t}f_{i}=-f_{i}q_{i}+q_{i+1}f$i $+\alpha_{i}$ . (3.14)
(3.12) (3.13) $(3,4)$ (3.5) . (3.14) (3.2), (3.3), (3.4), (3.5), (3.6)
, $q$ . (3.14) $l=2n$ (2.4) $f_{i}$.
: $l=2n+1$ (2.6) $f_{i}$. $\frac{2}{t}$ .
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